A 500 MeV synchrotron at Argonne National Labora- 
Introduction
The ring magnets of the 500 MeV Rapid Cycling Synchrotron (RCS) at ANL are excited with a dc bias of 2300 A modulated by a 30 Hz sine wave of 1300 A peak. An economical way to generate this current is with a 24-phase programmed power supply energizing a 30 Hz resonant circuit as shown in Fig. 1 Switch S1 is a bidirectional solid-state switch made from back-to-back SCR assemblies,SCR1 and SCR2, shown in Fig. 4 . As seen in Fig. 3 , a negative step change of capacitor current is initiated at time to when SCR1 is turned on. A quarter of a 30 Hz cosine wave later, this current is zero and SCR1 turns off. At time t1 a 0.5 ms long gate signal turns on SCR2 and a positive sinusoidal current charges capacitor C2. At time t2, after a quarter of a 30 Hz sine wave, the capacitor voltage is zero and the capacitor current is at its maximum. At this time a turn-off circuit brings the current through SCR2 to zero taking capacitor C2 out of the circuit.
Circuit Description
For t-< t < t1 and t = t4 --As shown in Fig. 4a,   SCR1 is turned on and the choke current discharges at 30 Hz through the magnets and the parallel connection of C1, C2, and Cx. (Drawing the capacitor symbol in heavy lines indicates charge on the capacitor.)
At t = t, (Fig. 4b) --The capacitor current goes through to zero (M= irH) and SCR1 turns off. The capacitors are at 5.6 kV.
At t, < t < t2 (Fig. 4c) --With SCR2 turned on, the capacitor current reverses. At t = t2 (Fig. 4d) 
